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The thesis, “Study on the Synthesis of Sodium Phosphoramidates and 
Pyrophosphoramidates”, forcused on the convenient economical and efficient strategy 
for the synthesis of a kind of biomimetic high energy compound with P-N bond. 
Fifteen sodium phosphoramidates were prepared by the reactions of sodium 
trimetaphosphate (P3m) and corresponding amines with 60~90% yield of products. 
Especially, ten first reported sodium pyrohoshoramidates were also separated. The 
total yield ranged from 30 to 70%. All the obtained compounds were characterized by 
31P NMR, 1H NMR, 13C NMR and ESI-MS. Compared with the reported synthetic 
approaches, this methold circumvented the complicated protection and deprotection of 
hydroxide groups on P atom. Furthermore, this methold is suitable for the 
phosphorylation of the amines with active groups such as C=C, hydroxyl, carboxyl 
groups. These functional groups do not need to be protected during the synthesis. 
The reaction procedure was optimized with the help of 31P NMR. The results 
showed that the eq. of CaO and Ca(OH)2 and the reacion time will influence the 
reaction balance dramatically. According to the results above, the reactions were 
controlled effectively by changing the eq. of CaO and reaction time. Sodium 
phosphoramidates and pyrohoshoramidates can be separated respectively by 
recrystallization. Further studies demonstrated that the secondary amines and cyclic 
amines with large steric hindrance preferred to form sodium pyrohoshoramidates 
(70%). Similarly, sodium phosphoramidates can easily be obtained from 
corresponding amines with small steric hindrance. This research provided the 
foundation of enlarged preparation (given in gram) in laboratory of these two series of 
compounds.  
The P-H coupling in 31P NMR of sodium phosphoramidates and sodium 
pyrohoshoramidates were also analysed systematically. 3J was detected in 31P NMR of 
sodium phosphoramidates. The coupling constants were 6 to 12 Hz. In 31P NMR of 
sodium pyrohoshoramidates, another 2J was discovered except the similar 3J. Its 















the following structure determination. In a word, we find a simple economical and 
effective way to prepare sodium phoshoramidates and sodium pyrohoshoramidates. 
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